In work construction of algorithm of the contact interaction based on introduction between parts of designs of a special contact layer is considered. Different variants of the deformation of the contact layer, for clarity presented by two overlays, depending on the impact of the efforts of substructures at each other. A general governing equation, which is solved on the basis of physically nonlinear problem formulated. To solve the problem, a method of solving problems in increments when iteration step the unknowns are not full of the displacement field, and their increments. It is solved model problems about modeling of stage-by-stage dredging from a foundation ditch with retaining walls.
Introduction
In the design of modern construction and transport facilities often practiced the construction of building structures in the ground in difficult physical and geological conditions. Therefore, the establishment of methods for calculating three-dimensional substructures located in the ground arrays now is especially important [1] [2] [3] [4] .
Development of mechanics in the field of contemporary foundation engineering and underground construction is largely determined by the achieved results to date in the field of mathematical and mechanical modeling of various processes or physical phenomena, in particular the processes of deformation and failure of modern designs and constructions. There has long been a gap between the needs of the practice and the existing building codes and regulations governing and directing the activities of designers and construction practices, and the possibility of approximating the refined calculations of structural elements and structures on the basis of the current capabilities more precise formulation of practical problems and their implementation on a computer through the use of numerical methods.
In modeling the interaction of structural elements with soils in most cases for an adequate assessment of the nature of deformation using different methods of contact interaction of structural elements with each other and with the ground [5] [6] . No record of contact can lead to a fundamentally different result, in some degree, even contrary to common sense.
The algorithm of contact interaction of deformable structures with soils and among themselves
The mechanism of interaction of substructures can be illustrated in Figure 1 , which shows the various options for the deformation of the contact layer, for greater clarity, formed by two plates, depending on the efforts of the impact of substructures on each other.
For a situation in Figure 1a we have, that in overlays there is a stress of 
Additional condition that there should be a condition
Where f -running factor of a friction. Failure to (1) a situation shown in Figure  1e . In this case, , , ,
and there is slippage. All of these situations can be simulated in the framework of continuum mechanics, i.e. when presenting the two overlays in a single material having specific properties. The resulting problem is nonlinear and requires the use of special methods for its solution. A characteristic feature of this non-linearity is that for the normal stress occurs limit deformation ( 
where the sum on m -the sum on volumes of substructures, on k is designated sum of the contact elements, . Thus, base we will consider a situation represented in Figure 1д . Further, in the process of deformation (applying the added weight of the soil, additional equipment, rolling stock, etc.), the situation will change and can be realized from the other cases shown in Figure 1 .
To solve the formulated physically nonlinear problem on the basis of equation (2) we use the method of solving problems in increments when iteration step the unknowns are not full of the displacement field, which in some cases are fictitious (at 1    ) and their increments. We describe this procedure. Suppose that in the initial moment we have some compression ,0 P H  and may shift ,0 P H  , which satisfy ,0 ,0 0 ,0 1 0,
. Further, the system of equations (2.1.8) for the zero-order approximation 
on the subsequent iterations, we define 
and "trial" deformations in contact elements , 1
,.
To implement this mathematical model of overlap within the FEM is convenient to define the so-called contact element. Geometrically, it is a linear rectangular element with 8 nodes. As background information for a defined radius vectors of points defining the lower (odd numbers) and the top (even-numbered) of the surface, and the initial thickness , , .
Similarly, we define the unit vectors
For the approximation of the displacement vector will use a representation similar to (4), i.e. introduce
 
In the process of deformation of the original parallel faces   r  and cease to be, and their degree of relative rotation during deformation can reach high values. Therefore, all the geometric, kinematic and force characteristics will be determined on both faces of their own. In other words, the stress-strain state will determine the rate of each overlay (adjacent, respectively, to the surfaces   r  and   r  ) that will allow them to simulate a right state at slip relative to each other. ,,
This creates a constantly updated database of the mechanism of a possible interaction between the contact elements in each quadrature point of contact for each FE. It is the value of , , ,
on both faces and for each iteration analyzed and recomputed.
Numerical results
As an example, the solution of a problem of elastic deformation of the concrete lining rings subway, located deep in the soil mass. It is assumed that the ring of the lining, whose cross section is shown in Figure 2a , consists of eight segmented blocks connected together by rubber gaskets. In general, the relative positioning of segmented ring lining blocks may be arbitrary. Figure 2a Figure 2б illustrates the relative position of the rubber gasket and all segment blocks at their joining. Zone 1 -the ends of the segment blocks, zone 2 -rubber insert, zone 3 -cardboard insert. It is assumed that the initial position of the gaps between the blocks on the outer perimeter of the lining surrounding the ring filled lining groundwater masses. The calculation is based on the two-dimensional quadratic 8-node finite elements of a continuous medium serendipity family, the nodal unknowns which are the projections of the displacement vector on the coordinate axis of the working plane. It is believed that the construction works under plane strain conditions. Figures 2в and 2г shows the layout of the main tendons in conventional ( B and C ) and the latch ( A ) blocks lining respectively. The mechanical characteristics of materials underground tunnel lining, and the soil in which the tunnel is shown in Table 1 . The calculation was performed for the ring tunnel lining underground at a depth of 6m. Figure 3б shows the distribution of hoop stress for the case of block-ring lining underground. For comparison, Figure 3a shows the distribution of hoop stress for the case of a continuous ring lining the underground (with the reinforcement). Table 2 shows the maximum and minimum hoop stresses (MPa) in the ring lining subway obtained for the calculation of the three options: a rigid ring tunnel lining, the upper and lower locking block layout options. In parentheses are the results obtained from nature experiments Table 2 Calculation variant 
Analyzing results and conclusions
We note the following features of the deformation of the split ring: -Bottom location lock unit reduces the value of minimum and maximum hoop stress; -The maximum tensile stress is always there in the block opposite the latch block. Based on these results, it should be noted that the developed numerical technique for the study of stress-strain state of the subway tunnel lining rings in threedimensional formulation with the simulation of contact interaction between a block gives results in good agreement with the data of full-scale tests. Consequently, it is possible to calculate on such structures and to obtain reliable results. In particular it is possible to judge the state of stress of the outer surface of the lining, for which it is impossible to obtain experimental data on stress.
